Stepwise phosphorylation of the NH2-terminal region of the simian virus 40 large T antigen.
The simian virus 40 (SV40) large T antigen was immunoprecipitated from extracts of infected monkey cells and cleaved with trypsin under conditions of mild proteolysis. The digestion generated fragments from the NH2-terminal region of T antigen which were released from the immunoprecipitates. Pulse-chase experiments showed that most of the newly made T antigen (form A) generated an NH2-terminal fragment of 17 kDa in size, whereas most of the T antigen that had aged in the cell (form C) generated a fragment of 20 kDa. An intermediate form of T antigen (form B), which generated an 18.5- kDa NH2-terminal fragment, was produced in part from form A and was converted to form C during the chase. Phosphate-labeling experiments showed that form C was the species of T antigen that incorporated the most 32P radioactivity at the NH2-terminal region, although some label was also incorporated into forms A and B. In vitro dephosphorylation of gel-purified 18.5- and 20-kDa fragments labeled with [35S]methionine increased the electrophoretic mobility of the fragments to that of 17 kDa. This signified that phosphorylation of the NH2-terminal fragments was directly responsible for their aberrant behavior in acrylamide gels. Although peptide maps of the methionine-labeled tryptic peptides of the 17-, 18.5-, and 20-kDa fragments were very similar to one another, maps of the 32P-labeled tryptic Pronase E peptides of these fragments contained qualitative and quantitative differences. Analysis of the labeled phosphoamino acids of various peptides from these fragments indicated that the 20-kDa fragment was highly phosphorylated at Ser 123 and Thr 124, whereas the 17- and 18.5-kDa fragments were mostly unphosphorylated at these sites. These experiments indicated that T antigen is phosphorylated at the NH2-terminal region in a specific stepwise process and, therefore, that this post-translational modification of T antigen is tightly regulated.